Ischemia mobilizes histamine but not pancreastatin from ECL cells of rat stomach: evidence for a cytosolic histamine compartment.
Histamine in the rat stomach resides in enterochromaffin-like (ECL) cells and mast cells. The ECL cells are peptide-hormone-producing endocrine cells known to release histamine and chromogranin-A-derived peptides (such as pancreastatin) in response to gastrin. Ischemia (induced by clamping of the celiac artery or by gastric submucosal microinfusion of the vasoconstrictor endothelin) mobilizes large amounts of ECL-cell histamine in a burst-like manner. This report examines the ECL-cell response to ischemia and compares it with that induced by gastrin in rats. Arterial clamping (30 min) and gastric submucosal microinfusion (3 h) of endothelin, vasopressin, or adrenaline caused ischemia, manifested as a raised lactate/pyruvate ratio and mucosal damage. Whereas microinfusion of gastrin released both histamine and pancreastatin, ischemia mobilized histamine only. The mucosal concentrations of histamine and pancreastatin, the number and immunostaining intensity of the ECL cells, and the ultrastructure of the ECL cells were unchanged following ischemia. The long-term effects of ischemia and reperfusion (60-90 min) on gastric mucosa were examined in rats treated with the proton pump inhibitor omeprazole for 4 days. The activity of the ECL cells was suppressed (reflected in low histamine-forming capacity) but returned to normal within 1 week, illustrating the ability of the ECL cells to recover. We suggest that ischemia mobilizes cytosolic ECL-cell histamine without affecting the storage of histamine (and pancreastatin) in the secretory organelles and without causing lasting ECL-cell impairment.